(43) S^^gfl B 
2004 ^7 ^ 1 B (01.07^004) 




PCX 



(10) SiiS^^BHS^ 
WO 2004/056094 Al 



(51) 




H04N 5/335. HOIL 27/146 


(21) 




PCT/JP2003/016115 


(22) 




2003 412 ^ 16 B (16.12.2003) 


(25) 






(26) 






(30) 


1#fli 2002-364131 





2002 ^12 16 H (16.12.2002) JP 

(71) umxmmi:^<±x(D^&miz-Di^x):Si«^4^h 

r:^ X|S|cA&4± (HAMAMATSU PHOTONICS KJL) 



[JP/JP]; T435-8558 I^NiK ifetaffi rfi If Bill 26 #46 (7) 
1 Shizuoka (JP). 

(72) l6W«;fccfet/ 

(75) m^m/mmx (^miz-oi^xay^): »* 

(SUZUKI,Yasiihiro) [JPAJP]; T 435-8558 ©133* JRta 

m m»arii26S*6<Di ^t^Th 

Shizuoka (JP). tKS Iflt — ^ (MIZUNO^euchiro) 
[JP/JP]; =r 435-8558 j!|[Sgii ^«irti mifBT 1126**60) 
1 ««i7h h-^7XttS#ttl*3 Shizuoka (JP). 

(74) ftSA: S«JII . ^(HASEGAWA,Yoshikietal.); 
=r 104-0061 mS«5 ffllS-TB 10S6-^ ffiiS 

:7r-x he;ugil^@[g^f^Ji»*l953f Tokyo (JP). 

(81) li^B (S rt>: AE, AG. AL. AM, AT. AU. AZ, BA, BB, 
BG. BR. BY, BZ. CA. CH, CN, CO. CR, CU, CZ, DE, DK. 



(54) Titie: OPTICAL SENSOR 

(54)isKa)«¥)K: itt^m^m 




CUn 



SLnm 



in 



O 



a... INTEGRATION 
b-FILTER 



■^20i, i^30 i. i b ^40 i. i^50 i.i 

Z! - [cDsHW;t^ HadcI 

■/ 20i ^^ 30 1. 2 b ^40 i; 2^S0 i;2 

~1- HCDS H:^^;u» I - Iadc] — 



^20 i ^^30 i ^b ^40 1. 3^50 1.3 

g» Mc^H5??7u?] -- |adc| 

^2( h. 4^30 i. 4 b ^40m^50 m 

a HfcDSH^^^t^ 1 - tAPCl 

^20 2. 1^30 2. 1 b ^40 2. 1^50 2.1 

^20 2. 2^ 30 2. 2 b ^40 2.2^502.2 

^20 2. 3^30 2 3 b ^40 2 j^50 23 

^ ^a [ - ^DsH57)u¥HiN56\ — 

^20 z 4^30 2 ^ b ^4Q 2 Ay^50 2A 

g ^a ^ - (^H^7]i:^] -i^c\^ 

^ 20 3. w 30 3. 1 b ^ 40 s. w 50 3.1 

^ ^a a» | -- ( cds H5^y7u^Ha5c1 



^ 203. 3^ 30 3. 3 b ^40 3. 3 ^50 33 



^20 3. 2^ 30 3. 2 b ^40 3. 2^50 3.2 



suir 



W 203. 4 ^30 3. 4 b ^40 3. 4 ^50 3^4 

^204. 1^30 4. 1 b ^40 4. 1^50 4.1 

a a^ HcDsH:?'</i^ IHadc] 

^20 4. 2^ 30 4 ^ b ^40 4. 2^50 43 

a a5> HcDsH:?-f Hapc] — 

^20 4. 3^30 4 3 b ^40 4 3^50 43 

^ ^a a5» McOSHwTu^HaDCI 

^, ^20 4. 4^30 4 ^ b ^40 4 ^^50 4;* 

^a g» n -- lcDsH>rii:»HAPcl 



MO 



(57) Abstract: An optical sensor including an A/D 
conversion circuit and operative at high speed. The 
optical sensor (1) has an optical sensing part (10) 
where (KxMxN) photodiodes (PD^^^) are arranged 
in a matrix of M rows and (KxN) columns. For the 
(KxN) photodiodes (PDk^,„ (k=l to K, n=l to N)) of 
each row, processings (charge storage, CDS, filtering, 
and A/D conversion) are carried out every time T. 
The charge storage operation by an integrating circuit 
(20U^, the CDS operation by a CDS circuit (30m,„), 
the filtering operation by a filter circuit (40n^n). and the 
A/D conversion operation by an A/D conversion circuit 
(50U^ are carried out every time (NxT). 
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m'^i^[^aJ;tJ«#n{ii[(c:oV^T> K^(^:7;i- h ^5^^:^— KPDk.m.n (k = l~K) ^ 
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a«fB(KxMxN)^© :7 ^ K P Dk.m,n (Oo^ Km<Oy:i- h K 

PDk.m.n (k = i~K) \z.n)t.vxi^-ToWtnhf\^. :if\.h¥Lm<0':^^V^^ 

K p Dk,m.n ( k = 1 ~K) ^fh^^x-m^ \^f^m^^mm^xti \^xwm 

3 . Hul3(KxMxN)^@ (O-P^V^^ K P Dk.m^ dSMff (KxN)??!! JCl 2 ^J^tc 
i^k (M=2(Db^) %fz.\^l^jm. (M=l(Di:#) l3:ia3?lJ^^T*5i9, •7:^-}- 
KPDk,m,n;5S^mfT^(n+(k- l)N)a?lJ<^^itt^^:iaB$tbTV^Ss 
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'20i,i^30i.i 



'40i.i^50i.i 



CDS — y^Jl^^ — ADC 



'20i.2^30i,2 



'40i,2^50i.2 



CDS — ^-ryu^ — ADC 



'20i.3^ 301.3 



'40i.3^50i,3 



CDS — :7>r;u^ — adc 



'20i.4^30i,4 



'40i,4/— >50i,4 



CDS — ^-f-Zl/^ — ADC 



•202.1^302,1 



'402,1^502.1 



CDS — — ADC 



'202.2^302,2 



'402,2, — '502.2 



CDS —y^Jl^^ — ADC 



202. 3^30 2.3 ^40 2, 3^50 2,3 



CDS — :7-i';U^ 



ADC 



202. 4^ 30 2,4 ^40 2, 4^50 2,4 



CDS — ^-Y^U^ — ADC 



203,1^303,1 



'403.1^503,1 



CDS — ■7-c;U^ — ADC 



203. 2^ 30 3.2 ^40 3. 2^50 3,2 



CDS —-P^JU^ — ADC 



203, 3^30 3,3 ^40 3. 3^50 3,3 

CDS f — |adc 



203. 4 ^30 3,4 ^ 40 3. 4^50 3,4 



CDS H^^^Tb^T — I ADC 



> 204, 1 ^30 4.1 ^40 4. 1^50 4.1 

- CDS |— |^;u^ |— (adc — 



204. 2^30 4.2 ^40 4. 2^50 4.2 



' 204. 3^ 30 4, 3 ^ 40 4.3 ^ 504.3 

I — IcDsH^^^t^^ 



'20 4. 4 ^ 30 4,4 

153^ HCDSH^^^l^^ 



ADC 



ADC 



404. 4^ — ^50 4.4 



ADC 
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T1,1 T1.2 T1.3 T1.4 T2,1 T2.2 T2.3 T2,4 T1.1 T1.2 

!< — >K — >!< — >J< — — — >t< — >i< — >J< — >i< — >! 



XW'»V^SWl.m.1 
X-r*>5'SWl.m.2 
X^*y^SWl.m,3 ^ 
AW'':/^SWl.m.4 
X^*>5^SW2.m,1 ^ 
;^^»»,^SW2.m.2 
;^-l'*V^SW2,m.3 
X^*y5^SW2.m.4 

«:^lHl^20m.2ffl:fcl 

^^lili^20m.3m:b 

«^I511^20m.4m* 

ADC50m.itH:^J 
ADC50m,2tB:^J 
ADC50m,3ai* 
ADC50m.4ai:^3 
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